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1. SCOPE

1.1 Purpose: This standarddescribesthe requirementto providemeans for cali-
brationand measurementtraceabilityof all system,subsystem,and equipmentpara-
meters that ❑ust be measuredto ensure system and equipmentoperationalintegrity
and accuracy. It describesthe processof establishingmeasurementtraceability
from actual system and equipmentlevel measurementrequirementsto the National
Instituteof Standardsand Technology(NIST)or other approvedmeasurementsources.
These ❑easurementrequirementsare traced through properlyselectedand calibrated
test, measurement,and diagnosticequipment(TMDE)or appropriatemeasurementsen-
sors, through individualMilitaryDepartmentor commercialcalibrationfacilities,
to approvednationalmeasurementstandards.

1.2 Applicability: The requirementsof this standardapply to all systems,sub-
systems,and equipmentthat requiremeasurementof any type to ensure proper oper-
ation.

1.2.1 Applicationguidance:

a. When LogisticsSupport Analysis (LSA),MIL-sTD-1388-1and LogisticsSupport
AnalysisRecord (LSAR),MIL-sTD-1388-2are compliancedocumentson an acquisition
program,the requirementsof this standardshould be an integralpart’of the
LSA/LSAReffort. Data developedas a result of this standardshould be documented
in and become part of the LSA documentationand LSAR. Work accomplishedand data
developedshall not duplicateany other effort or data developedby”the contractor.

b. When LSA and LSAR are exemptedor their applicationtailoredto exempt
developmentof the data requirementsin this standard,this standardcan become an
independentcompliancedocumenton the acquisitionprogram and tailoredin
accordancewith the contract.

1.3 Relationshipto MIL-STD-45662: CalibrationSystem RequirementsMIL-STD-45662
requiresthe contractorto establishand maintain a calibrationsystem. That system
is to control the accuracyof measuringand test equipmentused to assure that
suppliesand servicesdeliveredto the Governmentcomply with prescribedtechnical
requirements. In contrast,this standardrequiresthe contractorto identifythe
system calibrationand measurementrequirements,the measuringand test equipment,
and the calibrationequipmentand standardsneeded by the MilitaryDepartmentsto
❑aintaina calibrationsystem. This MilitaryDepartmentcalibrationsystem is
operatedto control the accuracyof measuringand test equipmentused to ❑aintain
the technicalrequirementsof those suppliesand servicesafter they are delivered
to the Military for use and consumption.

2. REFERENCEDDOCUMENTS

The followingdocumentsand the documentsreferencedin the cited documents
(firsttier) form a Part of this standardto the extent specified. Another are
for guidanceand informationonly.

2.1 GovernmentDocuments

2.1.1 Standards

MIL-sTD-1388-1 - LogisticsSupportAnalysis

1
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I MIL-sTD-1388-2 - LogisticsSupport AnalysisRecord

I MIL-STD-45662 - CalibrationSystem Requirements ‘“

I 2.1.2 Other GovernmentDocumentsand Publications.

1“ TO 33K-1-1OO - TMDE Interval,Calibrationand Repair Technical
Order ReferenceGuide and Work hit Code Manual

I TB 4+180 - Calibrationand Repair Requirementsfor the
Maintenanceof Army Material

I NAVAIR 17-35MTL-1- MetrologyRequirementsList

I TM-1051O - U.S. Marine Corps ElectronicsTest EquipmentListing

I TO 33K-1-101 - TechnicalManual, CalibrationStandards
and AssociatedEquipment

I NAVAIR 17-35NCE-1- Navy CalibrationEquipmentList (NCE)

MIL-HDBK-300 - MilitaryHandbook,TechnicalInformation
File of Support Equipment

2.2 Order of Precedence - In the event of a conflictbetween the text of this
standardand the referencescited herein, the text of this standardshall take pre-
cedence.

2.3 Source of Documents

a. Copies of listedmilitary standardsare availablefrom the Departmentof
Defense single stock point, CommandingOfficer,Naval Publicationsand Forms Center,
5801 Tabor Avenue, Philadelphia,PA 19120-5099.

b. Copies of Air Force TO 33K-1-1OO,Army TB 4+180, NAVAIR 17-35MTL-1,TO
33K-1-101, MIL-HDJ3K-300,or ItAVAIR17-35NCE-1should be obtainedas directedby the
contractingofficer.

c. The Marine Corps TechnicalManuals are available from HQMC, TechnicalManual
Sec., Washington,DC 20380-0001.

3. DEFINITIONS

For the purpose of this standard,the followingdefinitionsshall apply:

a. Calibration: A comparisonbetween items of equipment,one of which Is a
measurementstandardof known accuracy,to detect, correlate,adjust,and report any
variationin the accuracyof the other item(s).

b. Support Equipment(SE): All equipmentused in calibrationand maintenance
supportof mission and operationalequipment. Support equipmentthat providesfor,
measurementtraceabilityis normallydesignatedas TMDE.

C. Test, Measurement,and DiagnosticEquipment (TMDE): Any systemor device

2
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used to test,measure, evaluate,inspect,or otherwiseexaminematerials,supplies,
equipment,or a system to identifyor isolate (or both) any actual or potential
malfunction,or to determinecompliancewith specificationsestablishedin technical
documents(research,development,test, and evaluationdocuments,specifications,,,
engineeringdrawings,technicalorders).

d. MeasurementTraceability: The abiltty to relate individualmeasurement
results throughan unbrokenchain of calibrationsto a common recognizedsource.
This is achievedby trackinga requiredsystem or equipmentmeasurementaccuracy
througha more accuratemeasurementdevice that has been calibratedby a higher
accuracystandard (as used in a MilitaryDepartmentcalibrationfacility),
ultimatelyreachinga recognizednationalstandard.

e. Test AccuracyRatio (TAR): The maximum permittederror of the unit to be
measuredor calibrateddivided by the ❑aximum known error of the measuring or
generatingdevice used to perform the measurement. For example, If it is required
that a system or equipmentoutput parameterbe accurateto 8% (maximumpermitted
error) and the known accuracy (maximumknown error) of the ❑easuringdevice used to
measure the output parameteris 2%, then the TAR Is 4.

f. Military DepartmentCalibrationFacility: A ❑ilitarylaboratoryor equiva-
lent facility that possessesand uses measurementstandardsand performscalibration
and repair of designatedTMDE.

6. LogisticsSupportAnalysis (LSA): The selectiveapplicationof scientific
and engineeringefforts undertakenduring the acquisitionprocess,as part of the
system engineeringand tjesignprocess,to assist in complyingwith supportability
and other IntegratedLogisticsSupport (ILS)objectives. (MIL-STD-1388-1,L0giwiC9

SupportAnalysis). The LSA process is a planned series of tasks performedto
examineall elementsof a proposedsystem to determinethe logisticssupport
requiredto keep that system useable for its intendedpurpose;and to influencethe
design so both the system and support can be providedat an affordablecost.

h. LogisticsSupport AnalysisRecord (LSAR): Documentationresultingfrom
performanceof LSA task conductedunder MIL-STD-1388-1pertainingto an acquisition
program.

i. Support EquipmentRecommendationData (SERD): A data item used to”identlfy
and justify supportequipmentrequirements.

j. Calibrationand MeasurementRequirementsSummary (CMRS): A documentwhich .“
details the measurementrequirementsof a system, subsystem,or equipment;the test,
measurement,and diagnosticsequipment (TMDE);and the calibrationstandardsand
equipmentrequiredto assure traceabilityof all.measurementsthrough the individual
MilitaryDepartment’smetrologyand calibrationprogramsto approvedNational
Standards. It identifiesand validatesthe adequacyof TMDE and the need for
calibrationstandardsand equipment.

k. Automatic Test Equipment(ATE)Unit Under Test (UUT) Interface: The point
locatedon the ATE where all input and output signalsare accessiblefor connection
to an externalUUT or calibrationstandard.

4. GENERAL REQUIREMENTS

3
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4.1 The contractorshall assess system and equipmentteSt and measurementrequire-
ments during all phases of design,development,and production. The contractor
shall identify all parameters that must be ❑easured to ensure proper and accurate
operationof the system and equipment. The system shall be designed,to reduce
maintenanceby keeping the frequency,number, and durationof the tests requiredto
verify proper system operationto a minimum. .

4.2 The contractorshall, by designingfor testability,ensure ready accessibility’
of parameterswhich must be measured to verify properand accuratesystem and
equipmentoperation.

4.3 The contractorshall ensure that the system, equipment,and recommendedsupport
equipment technicaldocumentationprovide for measurementor verificationof all
parametersthat must be measured“inorder to assure proper and accurateoperationof
the system and equipment.

4.4 The contractorshall plan for calibrationsupportand measurementtraceability
of system, subsystem,and equipmentmeasurementrequirementsduring all design,
development,and productionphases of the contract. This planningeffort and re-
sulting documentationshall be maintainedto currentsystem and equipmentconfig-
uration during performanceof the contractand shall includeall supportTMDE.

4.5 The contractorshall impose the provisionsof this MIL-STD on subcontractors
and associatecontractors. The list developedby
tractors in 5. shall be maintainedand integrated

5. DETAILEDREQUIREMENTS

5.1 System, Subsystem,and EquipmentMeasurement

subcontractorsand associatecon-
into the CMRS by the contractor.

Parameters.

5.1.1 The contractorshall develop a list of all system, subsystem,and equipment
parametersthat must be measured or tested to ensure proper system or equipment
operationand accuracy,and to ensure intendedmission goals are met.

5.1.1.1 This list of parametersshall be used by the contractoras the basis for
recommendingor selectingTMDE and developingsupport documentation.

5.1.1.2 This list of parametersshall portray the logical sequenceof relationship
within and between the system,subsystem,and equipment,and identifythe parameters
requiringmeasurementand verification.

a. System parametersare those parametersthat require❑easurementand veri-
fication to ensure proper operationand nondegradationof the system so the mission
requirementsof the system can be accomplished.

b. Subsystemparametersare those parametersthat require test and measurement
to ensure interchangeability,proper operation,and nondegradationof the subsystem
when integratedinto the completesystem.

c. Equipmentparametersare those parametersthat require test and measurement
to ensure Interchangeability,proper operation,and nondegradationof the equipment
when used as part of or connectedwith the systemor subsystem.

5.1.1.3 Descriptionof measurementrequirements. The system, subsystem,equipment,

4
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assembly,❑odule, or componentthat has parametersthat require❑easurementshall be
identifiedby nomenclature,❑anufacturerand manufacturer’scode, part or ❑odel num-
ber, and type designation. If an item does not have an approvedpart number, but
does have an approvedor proposedend item specificationnumber or system number,
that number shall be referenced. For each item, the list shall identify:

a. Function: The function (specificInput,output,or other characteristic
which has units of measurementsuch as volts, frequency,power, current,length,
force, etc.) which must be measured,tested,checked,or adjustedto determineor
maintain the item’soperationalcondition.

b. OperationalRange or SpecificValue:’The range of values or actual value
that shall be ❑easured to satisfy the operationalrequirements.

c. OperationalTolerance: The accuracyrequirementswithin which the equipment
must perform to meet the operationalspecifications.

d. Interval: The contractorshall recommenda maximum time lapse between tests
or other method of schedulingtests.

e. Parametersof Built-InTest (BIT)and Built-InTest Equipment(BITE),or
other internalmeasurementswhich are part of the operationalequipmentrequiring “
test or measurement: In such cases, nomenclature,manufactureror code, part number
or model number, range and accuracyof the item shall be identified,as well as the
parametersbeing monitoredor generated. When built-inreferencesare employed,a
method of test or measurementshall be identifiedor, if not required,a narrative
justificationshall be documented.

5.2 System, Subsystem,and EquipmentTest Points. The contractor.shall ensure
measurementscan be accomplishedi.e., test points are identifiedin technicaldata,
can be found in the system and equipment,and are accessiblewith minimum
disturbanceto configurationof the system and equipment.

5.3 Test, Measurement,and DiagnosticEquipment (TMDE).

5.3.1 TMDE. The contractorshall ensure that TMDE is recommendedto satisfyall
measurementrequirementsidentifiedin accordancewith 5.1.

a. The equipmentrecommendedshall be capableof functioningin the system
operationalmeasurementenvironmentand satisfy all parametersof each measurement
in accordancewith 5.3.3.

b. Documentationshall list TMDE specificationsin supportof measurement
requirementsidentifiedin accordancewith 5.1. Where several Items of TMDE are
used in combination,the overall test configurationspecificationand accuracyshall
be listed.

5.3.2 TMDE in Support of other TMDE.

The contractorshall identifycalibrationequipmentand standardsrequired
to s~~portTMDE recommendedin accordancewith 5.3.1 which are not currentlY
supportable(i.e. not listedwith calibrationproceduresand intervals)by the
applicableMilitaryDepartmentpetrologyand calibrationprogram. Refer to Air
Force TO 33K-1-1OO,Army TB 43-180,Navy NAVAIR 17-35MTL-1or Marine Corps TM-105IO

5
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to determineTMDE supportability. Refer to Air Force TO 33K-1-101,Army TB 43-180
or Navy NAVAIR 17-35NCE-1and MIL-HDBK-300to identifyexistingMilitaryDepartment
calibrationequipmentand standards.

The calibrationequipmentand standards identifiedshall satisfy all
para~~tersof each measurementin accordancewith 5.3.3.

c. Documentationshall list specificationsof the calibrationequipmentand
standardsused in support of other TMDE. Where several items are used in
combinationto support other TMDE, the overall test configurationspecificationand
accuracy shall be listed.

I
5*3.3 Test AccuracyRatle (TAR). Unless otherwisespecified,the rec&nended TMDE
shall be capable of measuringor generatingto a higher accuracythan the measure-
ment parametersbeing supported. A minimum TAR of 4 to 1 is required. The actual
TAR shall be documented.

I a. If a TAR of 4 to 1 cannot be achieved,the contractorshall analyze the
measurementrequirementsand justifythe lesser TAR.

I b. A minimum TAR of 4 to 1 is requiredwhen an actual test is being conducted
to characterizeperformanceof operationalequipmentor to calibrateother TMDE.

1: c. A 4 to 1 TAR is not requiredwhen the TMDE only provides input stimuli which
is not used to characterizeperformanceof the operationalequipmentor other TMDE.
In this case, the TAR does not need to be greater than 1 to 1.

I 5.3.4 AutomaticTest Equipment (ATE).

I 5.3.4.1 ATE Design. The ATE performancespecificationsshall be more accurate than
the system or equipment.operationalrequirements. (See 5.3.3.).

I 5.3.4.2 ATE TechnicalDescription.

I a. The contractorshall identifythe completemeasurementand stimuli capa-
bilities that can be made availableat the ATE UUT interface.

I b. The contractorshall identifythe subset of ATE capabilitiesactuallyused
for UUT”testing.

c. Support equipment recommendedfor test, measurement,and calibrationof ATE
shall be selected to supportATE capabilitiesactuallybeing used for UUT testing
and ATE self testing.

5.3.4.3 ATE Calibration. The contractorshall identifyall functionsand para-
meters requiredfor UUT testing,ATE self test, and calibrationof the ATE. ATE
calibrationis implementedas a test program set (TPS)with the Program runningon
the ATE host computer.

a. The calibrationTPS shall measure the ATE parametersat the ATE UUT inter-
face.

b. The ATE calibrationTPS shall be structuredto provide traceabilityof “every
calibratedfunctionand parametervia externalstandardsto approvednational
standards. To this end, externalstandardsand calibratedATE components,used as
working or secondarystandards,shall be used.

6
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c-. The calibrationTPS shall be structuredso that
parametersare not stressedmore than four times better
support requirement.

the accuracyof these ATE
than the ❑ost stringentUUT

d. In the case of ATE that uses built-incalibrationstandards,these standards
shall be identifiedwith their full ❑easurementand stimuli capabilities.

e. Calibrationstandardsor calibrationproceduresused to support built-in
standardsshall be identified.

5.4 TechnicalData.

5.4.1 The contractorshall ensure all system,subsystem,or equipmentmeasurements
requiredfor operationalintegrityand accuracyare supportedby appropriatetest
proceduresor directionsin the applicabletechnicaldocumentation.

5.4.2 The test proceduresor directionsin the technicaldocumentationshall show
use of approvedSE.

5.4.3 A cross referenceshall be maintainedbetween requiredsystem,subsystem,or
equipmenttests and technicaldocumentation.

5.5 Calibrationand MeasurementsRequirementsSummary (CMRS). The data developed
in 5. shall be used by the contractorto preparea CMRS in accordancewith 6.1.

6. NOTES

6.1 Data Requirements. When this standard is used in an acquisitionwhich incor-
porates a DD Form 1423, ContractData RequirementsList (CDRL),the data require-
ments identifiedbelow shall be developedas specifiedby an approved Data Item
Description (DD Form 1664) and deliveredin accordancewith the approvedCDRL
incorporatedinto the contract. When the provisionsof DOD FAR Supplementspart 27,
sub-part27.475-1are invokedand the DD Form 1423 is not used, the data specified
below shall be deliveredby the contractorin accordancewith the contractor
purchaseorder requirements. Deliverabledata requiredby this standard is cited.in
the followingparagraph:

MIL-STD Task
Paragraph Data RequirementTitle ApplicableDID NO

5. Calibrationand Measurement DI-QCIC-80278A
RequirementSummary

(Data item descriptionsrelatedto this standard,and identifiedin section 6 will
be approvedand listed as such in DOD 501O.12-L,AMSDL. Copies of data item
descriptionsrequiredby the contractorsin connectionwith specificacquisition
functionsshould be obtainedfrom the Naval Publicationsand Forms Center or as
directedby the contractingofficer.)

6.2 Military DepartmentRegulatoryDocuments

The documentslisted are for informationonly:

AF Regulation74-2 Air Force Metrologyand CalibrationProgram

7
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Army Regulation750-25

NAVELEX 4355.2

TO 00-20-14

TB 750-25

OPNAV 4790.2C

TO 33-1-27

MCO 4733.’

SC-6625

6.3 Subject Term (Keyword)Listing

Army Test, Measurement, and Diagnostic
Equipment Calibration and Repair
Support Program

Department of the Navy Metrology and
Calibration (METCAL) Program

Air Force Metrology and Calibration Program

Maintenanceof Suppliesand Equipment:Army
Test, Measurement,and Diagnostic(TMDE)
Calibrationand Repair Support Program

Naval AviationMaintenanceProgram

LogisticSupport of Precision
MeasurementEquipmentin FSC

MARCOR Test, Measurement,and Diagnostics
EquipmentCalibrationand MaintenanceProgram

Support Concept for MACOR TMDE

Accuracy
Calibration
Checked
Measurements
Metrology
Parameters
Tests
Traceability
Specifications
Standards

6.4 Changes from previousissue. Vertical lines-orasterisksare not used in this
revision to identifychangeswith respect to the previousissue due to the
extensivenessof the changes.

Custodians: Preparhg Activity:
Army - MI Air Force - 30
Navy - OS 1

Air Force - 30 (ProjectQCIC O1O1)

Review Activities:
Army - AR, AT, AV, CR, SC, TM
Navy - AS, EC, MC, NM, SH, TD
Air Force - 11, 13, 14, 15, 16, 17, 18, 19, 25
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